Fast-growing cells can expand in a tissue by eliminating and replacing the neighbouring wild-type cells. A new study provides an elegant explanation for how cell elimination contributes to the preferential expansion of the invading population.
Developing tissues have an amazing capacity to cope with various perturbations and yet still give rise to tissues of the right size and proportions. This robustness is based on the capacity of every single cell to adjust its fate or behaviour to changes in the tissue environment. This includes the modulation of cell death, which, for instance, can contribute to the elimination of supernumerary cells, mis-specified cells and/or viable but suboptimal cells. Cell competition is a process inducing a context-dependent elimination of one cell population by another through apoptosis [1, 2] . This conserved mechanism has been proposed to promote the expansion of fast-growing pre-tumoral cells (so-called super-competitors) through the elimination and replacement of the neighbouring wild-type (WT) cells. Most studies have focused so far on the characterisation of the mechanism(s) triggering apoptosis in the outcompeted cells, including: induction of death in a manner strictly dependent on cell-cell contact and mediated by the interactions between transmembrane proteins [3] [4] [5] ; cell elimination induced by diffusive factors [6] ; and/or elimination triggered by mechanical stress and cell compaction [7, 8] . While the exact location of cell death events can vary in each of these scenarios, most of the cell eliminations described so far occur close to supercompetitive clone boundaries (i.e. less than five or six cell rows away from the boundaries). Yet, no study has so far analysed the influence of the location of eliminated cells on super-competitive clone expansion.
The major goal of super-competition studies is to understand how one cell population can replace another one and occupy a tissue. Surprisingly, however, there has been much less focus on how cell elimination could contribute to clone expansion. Several studies have already shown that apoptosis inhibition significantly reduces the expansion of super-competitor clones [9] [10] [11] . Moreover, cell elimination can induce several compensatory mechanisms that could contribute to super-competitive clone expansion, including compensatory cell proliferation [12] , stem cell expansion through symmetric divisions [13] , and/or compensatory cell volume growth [14] . Yet the contribution of these mechanisms to clone expansion has not been tested experimentally, and up to now there has been no explanation of how these mechanisms would be biased towards the expansion of the super-competitive clones.
In this issue of Current Biology, Tsuboi and colleagues [15] elegantly address the question of how cell elimination contributes to clone expansion. By combining theoretical and experimental analyses, they propose that biased junction remodelling during WT cell elimination promotes pre-tumoral cell area expansion and accelerates invasion of the surrounding tissue. Using mechanical modeling of a 2D epithelial layer in silico (vertex model) combined with in vivo experiments in Drosophila, they first confirmed that induction of hyperproliferative clones through Hippo pathway downregulation could stretch neighbouring cells along clone boundaries (Figure 1 ), as previously observed in the wing imaginal disc [16, 17] . They then performed live imaging of competition by generating super-competitive clones expressing an active form of Yki (the Drosophila homologue of YAP/TAZ) or an active form of Ras -two well-known regulators of cell growth and survivalin the pupal notum, a single-layer epithelium. To dissect the process of clone expansion, they first systematically tracked the changes in the apical area of cells next to a WT cell undergoing extrusion at the clone boundary ( Figure 1 ). Interestingly, they observed that the apical area of super-competitive cells increased significantly more than the WT cell area upon elimination of the WT cell, suggesting that the space left by the extruding cells was preferentially occupied by the clone. More importantly, this bias was stronger when the WT dying cell was elongated along the clone boundary and was mostly restricted to the super-competitive cells directly contacting the extruding cells. These experimental observations could be recapitulated in the vertex model by increasing the proliferation rate in clones and inducing WT cell death at clone Why, then, does the area increase more in super-competitive cells compared with WT cells? Tsuboi and colleagues [15] proposed and tested two hypotheses. The relative increase of the proliferation/ growth rate in clones generates compressive forces within the clone (due to limited space in the tissue) [18] . As such, WT cell elimination would release these mechanical constraints and trigger preferential expansion of the compressed super-competitive cells. However, Tsuboi and colleagues [15] found little correlation between the degree of super-competitive cell compaction (using cell area as a proxy) and the capacity of these cells to expand following the death of neighbouring cells. Moreover, the release of compressive forces within the clone in the vertex model did not prevent the biased increase in cell area following cell elimination. This suggested that another mechanism was responsible for the bias. Therefore, the authors started to study the changes in cell topology and the junction remodelling events induced by cell extrusion. Interestingly, the increase in the apical area of super-competitive cells correlated with an increase in the number of neighbours, in agreement with the socalled Lewis law, which describes a positive correlation between cell area and cell sidedness. This suggested that junction remodelling could contribute to area expansion. It was recently suggested that shorter junctions are more likely to be remodeled because of random length fluctuations [19] . Accordingly, Tsuboi and colleagues observed a higher rate of junction remodelling of the short edges of the stretched WT cells that are perpendicular to clone boundaries ( Figure 1 ).
Could this bias in junction remodelling therefore be responsible for the bias in apical area increase? By theoretically and experimentally analysing every potential conformation of cell-cell contacts, the authors could show that remodelling of the WT junctions perpendicular to the clone boundary would uniquely increase the number of sides of the super-competitive cells. Accordingly, remodelling of WT cell junctions perpendicular to the clone boundary was associated with a significant increase in super-competitive cell area both in vivo and in the vertex model. Altogether, this suggested that WT cell stretching driven by clone overgrowth, combined with the competitive cell elimination at clone boundaries, accelerates clone expansion through biased junction remodelling and biased increase in cell area (Figure 1 ). Yet, it remained unclear whether this phenomenon occurring on a short timescale could impact clone growth on longer timescales. While the biased junction remodelling cannot be easily perturbed experimentally, the authors used the vertex model to modulate the distribution of junction remodelling at clone boundaries and the distribution of cell death. Interestingly, clone growth was significantly faster when cell death occurred next to clone boundaries. More importantly, clone expansion was significantly reduced when junction remodelling occurred randomly at clone boundaries (with no bias for short or perpendicular junctions). These simulations confirmed that the biases in junction remodelling and area expansion significantly accelerate supercompetitive clone expansion.
This elegant model has several interesting implications. First, it suggests that cell elimination at clone boundaries will contribute much more to clone expansion than cell death further away from the clone. As such, the different mechanisms of competition (discussed above) will have different effects on clone expansion depending on the proximity of cell death to the clone. This strengthens the need for a more quantitative description of the distribution of cell elimination in each competition scenario. This study also provides the first evidence that cell shape/anisotropy at the clone boundary can influence the expansion of super-competitive clones. WT cell stretching will only occur if the mechanical stress produced by clone overgrowth is not dissipated in the tissue through a high rate of junction remodelling and/or cell division. Indeed, other competition scenarios are associated with a higher rate of cell mixing between the two cell types and are not associated with WT cell deformations [5] . Yet, the authors suggest that the topology associated with the elimination of a WT cell surrounded by several super-competitive cells will also favour the expansion of the area of super-competitive cells. As such, this biased area compensation could apply to a wide range of competition scenarios. Interestingly, area compensation could also be coupled to compensatory proliferation, as cell area expansion was previously associated with increased proliferation rate [20] . Further work will help to elucidate the interplay between these different compensatory mechanisms and evaluate their relative contribution to clone expansion.
In summary, this study provides one of the first detailed descriptions of how cell elimination contributes to clone expansion. The recent development of long-term imaging of cell competition should in the near future provide more quantitative descriptions of cell shape changes and the distribution of cell death during each competition scenario. This will hopefully better elucidate how one cell population can benefit from the death of its neighbours.
Weakly electric fishes use electric pulses to interact with conspecifics, but the molecular origin of speciesspecific communication is unknown. A new study shows that some properties of the electric fish 'language' are dictated by the activity of a voltage-gated potassium channel in electrocytes.
Since the late 18th century, decades before Michael Faraday laid the foundation of the theory of electromagnetism, scientists knew that certain species of fish could generate electricity. Some species, such as the electric eel, use strong electric discharges of up to hundreds of volts to stun their prey [1, 2] . To produce electricity, the eel uses the electric organ, a unique structure composed of a series of biological batteries. The 'batteries', called electrocytes, are modified non-contractile myocytes, the cells that normally build muscles [3] . Similar electric organs were also found in a number of then obscure fish species from the rivers of Africa and South America. But in contrast to the eel, these species failed to produce strong electric output, leaving the researchers puzzled regarding the function and biological significance of these structures. Some went as far as suggesting that the 'pseudo-electric organs' of such species evolved ''.most probably not based upon a natural selective basis'' [4] .
The conundrum was resolved in the mid-20th century, when Hans Lissmann obtained a single specimen of Gymnarcus niloticus, and described a most peculiar feature of its behavior: the fish was able to avoid obstacles while swimming backwards [5] . Lissman hypothesized that this was due to the electric organs in the finger-like tail, which he thought the animal used to detect objects. By placing a pair of electrodes connected to an amplifier into the aquarium, he detected a stream of high-frequency (250-300 Hz) low-voltage (30 mV) electric discharges [5] . Moreover, he noticed that the weakly electric fish not only produced but also sensed electrical pulses produced elsewhere and located their source. This suggested that unlike the eel, who uses electricity as a weapon, Gymnarcus uses it in a more subtle way: to navigate in the environment, detect objects and locate prey [6, 7] .
Lissmann's works laid the foundation for what is currently part of a flourishing field of bioelectricity and electroreception. The majority of weakly electric fish belong to the Mormyroidae superfamily and includes Gymnarchidae and Mormyridae. Currently, there are over 220 recognized Mormyroidae species, organized into more than 20 genera [8] . All the species from this superfamily can
